###### Strengths and limitations of this study

-   This study describes the experiences of lay rescuers who have provided cardiopulmonary resuscitation (CPR) to out-of-hospital cardiac arrest victims, which little previous research has focused on.

-   The results presented in this study give an understanding of the unwanted aspects of providing CPR.

-   This study may stimulate health authorities to organise follow-up systems to mitigate concerns and uncertainty in lay rescuers.

-   In most of the resuscitations initiated by the persons interviewed in this study, the cardiac arrest victims survived. This does not reflect the survival rate in our area and may have biased the results.

Introduction {#s1}
============

In Europe, ∼275 000 persons experience out-of-hospital cardiac arrest (OHCA) annually.[@R1] Bystander cardiopulmonary resuscitation (CPR) increases the chances of survival twofold to threefold.[@R2] Bystander CPR rates differ substantially worldwide, ranging from 1.5% to 73%.[@R3] [@R4] However, new studies have revealed that bystander CPR rates are rising, both in the UK and on a global scale.[@R5]

Though the main focus and concern in an OHCA incident is for the cardiac arrest patient, the existing data about the reactions of lay rescuers following CPR provision are sparse and divergent. Zijlstra *et al*[@R9] found that lay rescuers did not show post-traumatic stress-disorder-related symptoms 4--6 weeks after performing bystander CPR, while Genest *et al*[@R10] reported that unsuccessful CPR attempts lead to persistent adverse effects. Møller *et al*[@R11] found the debriefing of bystanders to be beneficial and found good coping strategies and no severe psychological sequelae in the studied lay rescuers who had provided CPR during an OHCA. However, in the first two studies, the lay rescuers took part in a volunteer first responder system. Hence, they were probably prepared for and interested in responding to an OHCA incident. In the study by Møller *et al*, only about half of the bystanders had actually performed CPR, which, in addition to being debriefed shortly after the OHCA, may partly explain the positive results.

The few studies concerning lay rescuers\' experiences and reactions following CPR provision show that the OHCA victim ultimately dying and a lack of debriefing influence lay rescuers in a negative way.[@R12] [@R13]

Given this background, we wanted to explore the reactions and coping strategies of lay rescuers following the provision of CPR to OHCA victims.

Methods {#s2}
=======

In this study, we chose a qualitative research method which is suitable for explorative studies.[@R14] Lay rescuer was defined as an individual having provided CPR with no professional obligations in the incident. We designed and used an in-depth, open-ended, semistructured interview guide (see online [supplementary material](#SM1){ref-type="supplementary-material"} for the interview guide), with the aim of exploring the lay rescuers\' own experiences and avoiding imposing our assumptions as far as possible. The original interview guide was followed through the entire study. In addition, we increasingly emphasised the elaborated subjects by the lay rescuers in the following interviews. The study was conducted from September 2013 to October 2014.
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Setting {#s2a}
-------

We conducted this study in Norway, primarily with lay rescuers from the Stavanger region, an area that has been identified as having a high bystander CPR rate.[@R4] The organisation of the Norwegian emergency medical service (EMS) response to OHCA incidents has been described previously.[@R4] To the best of our knowledge, there is no organised follow-up system in Norway offered to lay rescuers after having provided CPR. Confidentiality regarding hospitalised or EMS-treated individuals is secured by explicit norms in Norwegian health legislation; thus, information about them is not readily available to the general public.

Data collection and sampling {#s2b}
----------------------------

The inclusion criteria were lay rescuers aged 18 years and above, being able to communicate in a Scandinavian language or the English language and having provided CPR with no professional obligations to a non-traumatic adult OHCA victim. We planned this study using a convenience sampling strategy, which means involving accessible subjects.[@R15] As one of the inclusion methods, the ambulance personnel distributed 50 flyers about the study to lay rescuers in OHCA settings. Only one lay rescuer contacted us. This unsuccessful way of inclusion led to alternative ways of including participants. Thus, we added a purposive snowball sampling strategy (study features in the local newspaper and proposed candidates who were recommended by individuals in the researchers\' network), meaning that the researchers themselves assessed who would provide the best perspective on the phenomenon of interest.[@R16] We withdrew two bystanders who did not fulfil the inclusion criteria (did not provide CPR and provided CPR to a child). To reduce the dominating population of lay rescuers in OHCA incidents with positive outcomes, we declined interviews with three lay rescuers where this was the case.

We included 20 lay rescuers from 18 OHCA incidents, primarily from the Stavanger region. The lay rescuers were either 'related' (family or spouse), 'known' (colleagues or acquaintances) or 'unknown' (complete stranger) ([table 1](#BMJOPEN2015010671TB1){ref-type="table"}). They had all performed chest compressions and/or mouth-to-mouth ventilation. Five informants were health educated (three nurses, one paramedic, one nursing assistant), but without any professional or organised voluntary obligations in the OHCA incident. The time span from CPR training to the OHCA incident ranged from 1 week to 36 years. One lay rescuer had no prior CPR training. None of the lay rescuers had been offered any kind of formal follow-up, except for two who were contacted by EMS personnel shortly after the OHCA incident in what seems to have been ad hoc initiatives. With one exception, the outcome for the OHCA victims (12 survivors, three died in the hospital and two died at the scene) was known to all lay rescuers at the time of the interview. The time from experiencing the OHCA incident to participating in the interview ranged from 6 days to 13 years (median 5.5 years) ([table 1](#BMJOPEN2015010671TB1){ref-type="table"}). The interviews lasted from 21 to 107 min (median 40 min). Eighteen interviews were conducted in person, and two were conducted by telephone. All interviews were conducted by two interviewers (WTM and CAB) introduced as an intensive care nurse and physician, respectively. We collected data regarding lay rescuers\' times from OHCA to interview, times from CPR training to OHCA, whether they were health educated or not and their relationship with the OCHA victim. Also, information about the cardiac arrest victims\' approximate ages and outcomes was registered. The questions in the interview guide were designed to explore reactions and coping strategies following CPR provision. We encouraged the lay rescuers to discuss their feelings about CPR provision through the interview. Questions raised by the lay rescuers were answered in a discussion following the interviews.

###### 

Characteristics of OHCA victims, outcome and times from OHCA to interview

  Participant number   Approximate. age of OHCA victim   Relation between lay rescuer and OHCA victim   OHCA victim outcome   Time range from OHCA to interview in years
  -------------------- --------------------------------- ---------------------------------------------- --------------------- --------------------------------------------
  1                    50                                Unknown                                        Survived              0.04
  2                    80                                Known                                          Died                  0.19
  3                    50                                Unknown                                        Survived              0.25
  4                    60                                Unknown                                        Survived              6
  5                    50                                Unknown                                        Survived              12
  6                    60                                Unknown                                        Unknown               1.5
  7                    75                                Unknown                                        Survived              7
  8                    65                                Related                                        Survived              9
  9                    80                                Unknown                                        Survived              9
  10                   45                                Related                                        Survived              0.08
  11                   55                                Known                                          Survived              1
  12                   55                                Known                                          Survived              1
  13                   70                                Known                                          Survived              8
  14                   35                                Known                                          Survived              0.01
  15                   55                                Known                                          Survived              5
  16                   30                                Unknown                                        Died                  8
  17                   70                                Unknown                                        Survived              4
  18                   75                                Unknown                                        Died                  13
  19                   45                                Known                                          Died                  12
  20                   50                                Known                                          Died                  9

OHCA, out-of-hospital cardiac arrest.

Data analysis {#s2c}
-------------

We used a qualitative, inductive content analysis[@R17] to facilitate a deeper understanding of the lay rescuers\' experiences of the OHCA. All interviews were audio recorded and transcribed verbatim. To capture the overall meaning, each interview was read through several times. While endeavouring to stay close to the text, one investigator (WTM) extracted meaning units which were condensed and developed into codes. A meaning unit is considered as words, sentences or paragraphs containing aspects related to each other through their content and context.[@R17] An additional investigator (CAB) examined the collection of the statements and performed independent extractions of the same transcribed text.

During the interviews, the lay rescuers repeatedly turned their answers towards how they experienced life after the OHCA incident more than the actual incident. We interpreted the codes regarding this to be the predominant findings and chose these for further analysis. The codes were sorted into subcategories. Finally, based on the subcategories with similar content, we developed three categories: concern, uncertainty and coping strategies and one overarching theme ([table 2](#BMJOPEN2015010671TB2){ref-type="table"}). During the analysis process, two of the authors (WTM and CB) discussed their choices until a consensus was reached. The text was organised using Nvivo V.10 (QSR International, Victoria, Australia). The results have been reported in accordance with the consolidated criteria for reporting qualitative research checklist.[@R18]

###### 

Overview of the overarching theme, categories, subcategories and codes

  Theme         Emotional and social challenges and the struggle to cope in life after providing CPR                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  ------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------ -------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Subcategory   Bodily and emotional influence                                                                                                                                                                 Self-criticism or proudness                                                                                                                Changed family and social behaviour                                                                            In search of information about patient outcome                                    Experiencing unavailable information about patient outcome                                                                   Receiving information about patient outcome                                                                                               Processing the OHCA incident                                                                                                                                               Wishing follow-up by healthcare professionals
  Codes         Having nightmares and poor sleepingExperiencing unwanted weight lossFeeling unfocused and distractedRecurring the cardiac arrest incident in the mindBeing anxiousFeeling alone and deserted   Self-blaming for having not provided sufficient CPRWorrying about having inflicted injuryFeeling proud and happy for having provided CPR   Wanting to be left aloneAvoiding unwanted attentionFrightening unexpected harm will happen to family members   Struggling to acquire patient informationWanting to see and talk to the patient   Being kept in ignorance because of the patient confidentiality legislationFinding it stressful not knowing patient outcome   Experiencing great relief when positive outcomeExperiencing sadness when cardiac arrest victim died or survived in an unfortunate state   Talking to everyone who wanted to listenCommunicate with health-educated individuals in their social networkConsulting healthcare servicesPerforming everyday activities   Needing a professional, but optional approach from healthcare professionals to talk about the OHCA incidentMissing reassurance of OK CPR performanceWanting acknowledgement of the CPR attempt by health professionalsWanting facts about the OHCA incident

CPR, cardiopulmonary resuscitation; OHCA, out-of-hospital cardiac arrest.

Results {#s3}
=======

All the participants described the OHCA incident as having influenced their lives, though some were affected more than others. The overarching theme, emotional and social challenges and the struggle to cope in life after providing CPR, describes the main findings in this study and also illuminates the complexity in reactions after providing CPR. [Table 2](#BMJOPEN2015010671TB2){ref-type="table"} includes examples of the codes used to define subcategories and categories in the analytic process.

Concern {#s3a}
-------

The first subcategory describes the bodily and emotional influence of the lay rescuers after providing CPR. Several reported the OHCA incident as a shocking and terrifying experience. Nightmares, flashbacks, recurrent and intrusive images of the cardiac arrest victim persisted. Tiredness, exhaustion, confusion, being emotional, being easily distracted and feeling alone about the OHCA experience were individual reactions which could vary in time from days to months. Unwanted weight reduction, anxiety, insomnia and temporary sick leave were experienced following the OHCA incident."Participant no. 3: I didn\'t sleep. I kept having nightmares, dreamt the same situation with different outcomes, and then, I went through the same dream with family and friends, and it was just tiring. I wasn\'t sleeping at all.""Participant no. 6: I lost weight. I found it difficult to eat. Many things changed because of this."

Overall, the lay rescuers reported repetitive self-criticism regarding whether they could have carried out anything else to achieve a better outcome for the cardiac arrest victim. Their main concern was whether their actions had led to severe injury, a vegetative state or death. Except for the health educated, most lay rescuers strongly linked the quality of their CPR provision to the outcome."Participant no. 6: I was very concerned about dying, to die just like that, so horrible and in public and because of my mistakes, that he died because I made mistakes. I was obsessed about this."

Health-educated lay rescuers were more able to feel proud of having provided CPR, even though the OHCA victim did not survive. Their reflection was more directed towards having managed the OHCA incident, without being in a professional setting and without having any medical equipment at hand."Participant no. 2: From one end to the other, this was a success story, although it did not go well."

Some lay rescuers described influence on work and family life. Unwanted attention after the CPR provision was perceived as stressful by some, while others felt neglected. Some lay rescuers were frightened that unexpected harm would happen to family members."Participant no. 19: I remember, during work, for a long time, I was always by myself, for many weeks."

Uncertainty {#s3b}
-----------

All the lay rescuers wanted to be informed about the outcome, and several would also appreciate seeing and talking to the OHCA victim. Sometimes, information about the outcome was provided by family, friends or colleagues, while others waited years before they received such knowledge. Health-educated lay rescuers attempted to obtain patient information by using their professional networks. Some lay rescuers put a considerable amount of effort into obtaining information about the outcome. However, the struggle of contacting the hospital, examining newspapers or looking for other signs of survival or death was often futile."Participant no. 13: I wondered about the outcome. I looked in the newspaper. I checked to see if the flag was flying at half-mast. Did we manage this, or did we not?"

The lack of access to information about the outcomes seemed both stressful and unreasonable to several."Interviewer: What if the patient had actually died?""Participant no. 3: I would rather have known. Because when you eventually find out, you go through an emotional dealing with it, which earlier would probably have prevented some of the mind torment.""Participant no. 4: It doesn\'t mean that I want to know the name of the patient. That doesn\'t interest me, but if society wants me to help, they can\'t cut me off with banal statements about the duty of confidentiality."

Several lay rescuers linked the provided CPR to the outcome of the cardiac arrest victim, causing profound feelings of relief or guilt, depending on whether the victim had a good neurological outcome or not. In cases with poor outcomes, a range of emotions from acceptance to profound sadness was reported. Uncertainty about the outcome seemed to be difficult to deal with."Participant no. 14: I think about it all the time. I check my mobile phone and wonder when they will call, but they never do.""Participant no. 7: It was an incredible relief when the flowers arrived. It was proof that he was alive and was doing all right."

Coping strategies {#s3c}
-----------------

By performing everyday activities, some lay rescuers felt that a kind of normality was brought back in life. Although some lay rescuers wanted to avoid attention after the OHCA incident, they all repeatedly talked about the experience with family and friends. Some lay rescuers were particular about who they wanted to confide in, while others spoke to whoever wanted to listen."Participant no. 12: I spoke a lot about this incident to everybody I met. That was my way of doing it."

Four of the lay rescuers needed professional counselling to process the OHCA experience, while others contacted health professionals in their network. A few lay rescuers described deep sorrow, even several years after the incident.

Sometimes the EMS personnel provided some kind of feedback at the scene. Except for most of the health-educated lay rescuers, the need for acknowledgement and assurance regarding the adequacy of the CPR provision was reported by all. Most wanted a professional, but optional, follow-up from healthcare professionals to talk about the OHCA incident. They emphasised that they did not want any admiration but clear facts about the OHCA incident and a reassurance that there was nothing else they could have done that would have improved the outcome."Participant no. 5: It\'s about acknowledgement. It\'s about motivation. It\'s about being trained to save lives, and when we do, nobody cares."

Discussion {#s4}
==========

This is one of the very few studies to explore the reactions and coping strategies of lay rescuers following CPR provision for OHCA victims. We used a qualitative research approach and went from coded meaning units to subcategories, further to the categories: concern, uncertainty and coping strategies. The created theme aims at describing the structure of the experience:[@R17] emotional and social challenges and the struggle to cope in life after providing CPR.

In general, we found the lay rescuers to have profound concern for the cardiac arrest victims. Uncertainty about the outcome led to various efforts to obtain information. Until knowledge was achieved, the lay rescuers often blamed themselves for inflicting severe injury or potential death on the OHCA victim. All lay rescuers talked through the OHCA incident with family and friends, and some talked with professional counsellors. Most lay rescuers would have appreciated follow-up by healthcare professionals.

By providing CPR, lay rescuers attempt to improve outcomes, which can be seen as taking moral responsibility for another human being\'s life. It is well known that some of the most frequently reported barriers to performing CPR are concerns about incorrect CPR provision and potential harm to the cardiac arrest victim.[@R19] [@R20] It is plausible that these barriers, even if they are overcome, are strongly connected to the sense of responsibility for another human being\'s death. Thus, the feelings of guilt reported in this study are comprehensible.

The lay rescuers established a causal relationship between the CPR provided and the outcome and felt guilty when the effort failed. Coping in traumatic incidents has been shown to mitigate stress reactions.[@R21] The feeling of coping is closely related to the feeling of having achieved goals.[@R22] By regarding survival as the goal, the lay rescuers are at risk for not succeeding, because other influencing factors outside their control contribute to outcome, such as shockable or non-shockable rhythm, witnessed or unwitnessed arrest, EMS response time and age.[@R2] [@R4] Conversely, the health-educated lay rescuers in our study seemed to focus more on how they had managed the CPR rather than the outcome of the OHCA victim, which was within their control and thus less dependent on influencing factors. Another explanation to the feeling of guilt in lay rescuers may be the exaggerated positive impact of CPR on OHCA outcome represented by the mass media or stakeholders.[@R23] [@R24]

The emotional and social challenges reported in this study, such as reduced work capacity, weight loss, flashbacks and nightmares, were considerable. These findings are supported by Genest *et al*[@R10], who reported that an unsuccessful CPR attempt may lead to persistent adverse consequences. Zijlstra *et al*[@R9] did not find significant adverse effects for lay rescuers after providing CPR. However, all the interviewees in that study were connected with an OHCA text message alerting system. In addition, 42% of lay rescuers were off-duty professional rescuers. This means that the interviewees were mentally prepared for providing CPR to OHCA victims; the results may therefore not be applicable to the general population. Health-educated lay rescuers probably know that other circumstances than the quality of CPR also determine outcomes.

Even when the return of spontaneous circulation was achieved, some of the lay rescuers in this study reported major concerns while the cardiac arrest victim was in hospital care. They did not calm down until they were sure of the victim\'s survival with a favourable neurological outcome. Using phrases such as 'emotional roller coaster' and 'mind torment', it seemed as though several lay rescuers had experienced challenges in everyday life depending on the cardiac arrest victim\'s outcome. Thus, information about favourable outcomes was received with great relief, while being in ignorance sometimes generated despair. Acknowledging that CPR provision is challenging and can have consequences,[@R10] information about patient outcome may be beneficial to lay rescuers, but raises ethical and legal issues that must be addressed. Before a legislative approach is adopted, this issue should be explored further. Also, considering the emotional cost to lay rescuers providing CPR, the importance of outcome information should not be neglected, but rather carefully facilitated by healthcare workers within legal restrictions. However, if information about positive patient outcomes is essential for processing OHCA incidents in a beneficial way, lay rescuers are highly vulnerable because most OHCA victims do die.[@R4] Both a lack of debriefing and fatal patient outcomes are considered to be independent factors associated with a negative OHCA experience,[@R13] while debriefing is shown to positively influence the ability to cope with emotional reactions after CPR provision.[@R11] Debriefing can stimulate reflection and be valuable, even without involving information about patient outcomes.[@R11]

The European Resuscitation Council emphasises the importance of bystanders in the latest CPR guidelines.[@R25] Thus, lay people are urged to take responsibility for up to three of the four links in the chain of survival in OHCA incidents.[@R26] It is encouraging that the number of bystanders who provide CPR is increasing.[@R5] [@R6] Still, we should acknowledge that lay rescuers are not a homogeneous population. They differ in their preparedness and vulnerability, and the coincidental OHCA factors vary as well. We may have underestimated the negative impact of providing CPR, perhaps because of the great value of saving lives.

This study has identified communication with family and friends as an important coping strategy for processing OHCA incidents, as are attempts to acquire information about the patient\'s outcome and the need for acknowledgement of the CPR attempt. All humans inevitably experience emotional challenges that they must face and process. Lay rescuers\' reactions might reflect both how they cope with providing CPR and a reaction to the experience of witnessing a loved one suffer a cardiac arrest or die. However, public campaigns to save lives by providing CPR affect moral obligations in human beings. Our results show that such obligations can lead to concerns and adverse reactions. Until now, support and counselling have been directed more towards the patient and family.[@R27] Being a CPR provider does not necessarily imply the need for professional treatment, but we believe that some sort of an organised follow-up may mitigate concerns, reduce uncertainty towards the CPR provided and promote coping strategies in lay rescuers. Also, a follow-up should entail mutual trust between healthcare systems and community citizens. Further studies should identify the extent of the adverse reactions after performing CPR.

Limitations {#s5}
===========

In most of the resuscitations initiated by the participants interviewed in this study, the cardiac arrest victims survived. This does not reflect the survival rate in our area and may have biased the results.

The large variation in time from CPR intervention to interview is a weakness in this study. To some participants more than others, time may have influenced the processing of the OHCA incident and affected the results. However, considering that most of the lay rescuers in this study were interviewed long after the OHCA incident, and the high rate of survival in this study, we expected less emotional reactions after providing CPR. This may indicate that CPR provision with both favourable and unfavourable outcomes causes emotional strain among lay rescuers. The participants volunteered to meet and discuss the OHCA incident up to 13 years after the occurrence and this could suggest that they were still in need of clarification. The selection method for inclusion of participants may have identified a sample of lay rescuers with more severe reactions than shown in other similar studies.

We also experienced a huge challenge in attempting to include CPR providers in the study, especially those who provided CPR to OHCA victims who did not survive. An avoidance of reminders of the OHCA incident could be a reason, which means that in an unselected population, the impact of providing CPR could be even more severe. Future studies should explore the relationship between patient outcome and lay rescuer reactions.

To ensure a diversity of participants, we used various techniques to recruit lay rescuers, which may seem of little consistency. However, to be responsive to real-world conditions, an adaptable sampling strategy was followed.[@R16] Our inclusion strategies resulted in various lay rescuers regarding gender, age and the relationship to the cardiac arrest victim, which we regard as a strength by allowing a diversity of perspectives on CPR provision.

We did not use any validated instruments for measuring adverse reactions. Thus, we have avoided any discussion regarding pathological versus normal reactions after experiencing OHCA. This also means that the assessment of the experiences reported by the lay rescuers was left to the authors\' discretion.

The researchers of this study have previously conducted a study concerning lay rescuers regarding risk perception in OHCA incidents. The answers from the study may have influenced the researchers preunderstanding in the current study.

Conclusions and implications {#s6}
============================

Reactions after providing CPR to OHCA victims may cause serious and persistent concerns in lay rescuers. Non-health-educated lay rescuers seem to establish a causal relationship between the provided CPR and outcome, leading to deep concerns regarding whether their CPR provision led to severe injury or death, and without assessing other factors contributing to patient outcome. Experiencing a positive patient outcome and being a health-educated lay rescuer seem to mitigate concerns. Common coping strategies in lay rescuers were directed towards reducing uncertainty about patient outcome and obtaining assurance regarding their own CPR quality. An organised follow-up may mitigate concerns and adverse reactions in lay rescuers. Further studies should explore the prevalence of concerns and adverse reactions in lay rescuers.
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